This study investigated the quality of documentation of post-operative nausea and vomiting (PONV) by comparing incidences collected by a research team with those reported routinely by nursing personnel. A total of 560 patients passing through an interdisciplinary recovery room were included in the study. The overall recorded incidence of PONV over 24 h was 30.7%, which was in agreement with the predicted value of 32% calculated using incidences from published randomized controlled trials. Out of the total number of 86 cases of PONV in the recovery room only 36 (42%) were detected by nursing staff. Similarly, out of the total number of 129 cases of PONV on the ward over 24 h, only 37 (29%) were recognized by nursing staff during routine care. In conclusion, PONV in routine clinical care is likely to be underreported. To use PONV as a valid quality measure, patients need to be actively asked about nausea and vomiting at frequent intervals in a standardized fashion. A considerable proportion of patients experience PONV after discharge from the recovery room, so the assessment of PONV should cover at least 24 h post-operatively KEY WORDS: POST-OPERATIVE NAUSEA AND VOMITING; QUALITY OF DOCUMENTATION; RESEARCH TEAM; NURSING STAFF *M Franck and FM Radtke contributed equally to this study.
Introduction
The avoidance of post-operative nausea and vomiting (PONV) is very important from the patient's perspective, 1 and also in medical and financial terms. 2 As PONV may be effectively reduced by adherence to standards, 3 it can also be used as a marker for quality of care.
Although Apfel et al. 4 suggested in 2002 that studies of PONV should cover the first 24 h post-operatively, in routine clinical practice PONV is often only measured in the recovery room, as suggested by the American Society of Anesthesiology (ASA) task force in 2002. 5 The monthly quality report of the Department of Anaesthesia and Intensive Care, Charité -Universitaetsmedizin Berlin, Germany, shows an incidence of PONV of 6% for all patients going through the recovery room, which differs markedly from the expected incidence of PONV in untreated patients undergoing surgery which is onethird. 6 Published PONV incidences for the recovery room have variously been 4.6%, 7.9%, 10% and 18%, 7 hence under-reporting is suspected. The present prospective, Documentation of post-operative nausea and vomiting observational cohort study was, therefore, conducted to assess the incidence of PONV as measured by a research team compared with that recorded by those involved in routine clinical care.
Patients and methods

PATIENTS
All patients who went through an interdisciplinary recovery room of the Central Operating Room Suite at the Charité -Universitaetsmedizin Berlin, Campus Virchow -Klinikum, during regular working hours (09:00 -17:00 h) between 4 December 2006 and 15 June 2007 were considered eligible for the study and were sequentially screened. Patients included were those involving the main surgical specialties, i.e. orthopaedic; general; ophthalmological; otorhinolaryngological (ENT); and oral and maxillofacial (OMF). In addition, only those patients with complete anaesthesia record sheets, including data on admission to and discharge from the recovery room, and from the following day, were included. Because a verbal response was needed for data collection by the research team, patients who did not speak the local language or who had other communication problems were also excluded.
The study was approved by the institutional review board (IRB) of the Charité -Universitaetsmedizin Berlin, Germany; the requirement for written informed consent was waived by the IRB. Local data privacy regulations were followed.
DATA COLLECTION BY NURSING STAFF AND PHYSICIANS
The anaesthesia record sheets were those of MEDLINQ-EASY ® -Anaesthesie (MEDLINQ Softwaresysteme GmbH, Hamburg, Germany), which provide standardized items that are machine-readable and may be entered into a database via a scanner. These record sheets included checkboxes for nausea and vomiting, and were filled in by the nursing staff in the recovery room who were asked actively to collect the data. The recovery room physicians and nurses were blinded to the protocol and to the results of the study. Anaesthesia care was provided according to published protocols. 8
DATA COLLECTION BY THE RESEARCH TEAM
Patients were asked by the research team on admission and discharge from the recovery room about PONV, and its occurrence was also recorded when observed. Nausea was documented as 'present' or 'absent', and emesis was recorded as the number of emetic episodes during the stay in the recovery room. Rescue medications, such as metoclopramide, 5-hydroxytryptamine-3 receptor antagonists, dimenhydrinate or droperidol were also recorded. The research team did not intervene in patients' care.
Patients were interviewed again on the ward the following day at least 24 h after discharge from the recovery room. They were asked whether they had experienced nausea or vomiting since their discharge from the recovery room. In addition, data on antiemetic medication and the occurrence of nausea and vomiting were recorded from hospital charts.
CALCULATION OF EXPECTED PONV INCIDENCE
The expected PONV incidence was calculated using predictive incidences from published randomized controlled trials; if none, one, two, three or four risk factors were present, the incidences of PONV were 10%, 21%, 39%, 61% and 78%, respectively. 9 Predictions for individual patients were Documentation of post-operative nausea and vomiting reduced by 26% for each antiemetic medication given in the operating room, by 19% when intravenous anaesthesia was used and by 12% when an anaesthetic without nitrous oxide was used. 6
STATISTICAL ANALYSIS
Results were expressed as arithmetic means ± SD or frequencies (%). After proof of a normal distribution, differences between the various groups in terms of clinical parameters were tested using the t-test or the non-parametric Wilcoxon-Mann-Whitney test. Frequencies were analysed using the χ 2test or McNemar's test for dependent observations. Agreement between the research team and nurses was tested using Cohen's κ coefficient and judged using Altman's specifications. Furthermore, interrater reliability (the degree to which the two raters assigned the same score) was analysed with the intraclass correlation coefficient (ICC) using a two-way mixed model. A P-value < 0.05 was considered to be statistically significant.
All statistical tests were conducted as part of an exploratory data analysis; therefore, no adjustments were made for multiple testing. Numerical calculations were performed using SPSS ® statistical package, version 16.0 (SPSS Inc., Chicago, IL, USA) and StatXact ® 6 (Cytel Inc., Cambridge, MA, USA) for Windows ® .
Results
A total of 560 patients were included in the study. Of these, 556 patients underwent general anaesthesia, one patient received local anaesthesia with monitored anaesthesia care and the remaining three patients were given a neuraxial anaesthetic. A total of 146 patients were given antiemetic medication intraoperatively.
Comparison of basic patient characteristics between patients with or without PONV is shown in Table 1 . Statistically significant between-group differences were seen for body mass index (P = 0.01), the number of patients undergoing general surgery and ophthalmological, ENT and OMF surgery (P < 0.001), time in the recovery room (P < 0.001), gender (P < 0.001), the number of patients taking postoperative opioids in the recovery room (P < 0.001), PONV risk score 9 (P < 0.001) and duration of surgery (P = 0.002). Slight differences between the two groups were also seen in pain on admission to the recovery room, the number of patients taking intraoperative antiemetic medication and smoking history, but these did not reach statistical significance. A total of 172 of the 560 patients (30.7%) experienced PONV in the first 24 h after surgery. This compares with an overall expected PONV incidence, calculated according to patients' risk and antiemetic measures, of 32%. PONV in the recovery room (early PONV) was found in 86 patients (15.4%) (Figs 1 and 2) and PONV on the ward was found in 129 patients (23.0%) ( Fig.  2) .
Of the total of 86 patients with PONV in the recovery room, only 36 (42%) were documented by the nursing staff (Figs 1 and  3) . The strength of agreement between PONV documented by nurses and PONV documented by the research team measured with Cohen's κ showed moderate agreement (0.552); fair agreement was shown for female patients with nausea (0.334) and male patients with nausea (0.327). Reliability analysis for PONV resulted in an ICC of 0.343 for consistency (P < 0.001) and 0.339 for absolute agreement (P < 0.001). For female patients with nausea the ICC was 0.349 for consistency and 0.335 for absolute agreement; for male patients with nausea Documentation of post-operative nausea and vomiting the ICC was 0.327 for consistency and 0.328 for absolute agreement (P < 0.001 for all).
Of the total number of 129 patients with PONV on the ward, only 37 (29%) were documented by the nursing staff ( Fig. 3 All 36 patients documented by the nursing staff with PONV in the recovery room were reported to have nausea. This is in contrast to the results from the research team, where four of the 61 patients interviewed by the research team and documented as having PONV in the recovery Overall, in the first 24 h after operation, a total of 140 patients were identified by the research team from interview as having PONV and, of these, seven complained solely of emesis without experiencing nausea.
Discussion
The most striking result of the present study is that routine documentation of PONV seems to be insufficient. Only 36 out of 86 cases (42%) of PONV in the recovery room and only 37 out of 129 cases (29%) of PONV on the ward were reported by the nursing staff. This suggests that the prevalence of PONV is underestimated in routine care 10 and that patients are possibly not adequately treated.
In addition, this makes quality improvement measures with PONV as the outcome parameter difficult to interpret and means that PONV research without a valid assessment method might be misleading. 11 Another important result was that the assessment of nausea as a symptom was particularly poor. A possible explanation for this might be the misconception that a patient with vomiting automatically also experiences nausea. In a study by Apfel et al., 12 4% of patients had vomiting without nausea, while Stadler et al. 13 observed vomiting alone in 2% of patients. Gan 14 has argued that the rarity of post-operative vomiting in the absence of nausea requires further research to clarify the relationship between the two symptoms, whereas Tramèr 15 has pointed out that nausea is not the same as a little vomiting. Boogaerts et al. 16 suggested the use of a visual analogue scale to measure nausea, similar to that used to assess pain. Maroney et al. 17 argued that patient acceptability of nausea should be considered, as a substantial percentage of patients who report severe pain rate nausea as acceptable, depending on their beliefs in The overall incidence of 30.7% for PONV in the present study was consistent with the incidence found in other studies and was in accord with the calculated expected PONV prevalence of 32%. The research team in the present study underwent specific training and used a standardized chart to record PONV, as it is known that the incidence of nausea reported depends on the questions asked 18, 19 and different risk scores may be calculated depending on the definitions used. 20 In addition, as emetic episodes may be short, the collection of PONV data only at admission and discharge from the recovery room might not be sufficient; PONV should be assessed at frequent intervals, especially in the early post-operative phase.
One possible approach to improve the quality of PONV documentation by nursing staff could be actively to ask patients in a standardized fashion about PONV at frequent intervals (e.g. every 30 min postoperatively for the first 2 h, then at 6 h and again at 24 h). Patients need to be asked specifically if they have nausea; if they do they should be asked about its severity and their desire for treatment.
In conclusion, PONV documentation is often incomplete and it is necessary to increase its reliability by changing current practice. The calculated expected PONV incidence is useful as a reference point. A low reported incidence of PONV should always be interpreted cautiously, as failure to use a standardized and validated methodology may be a possible source of bias. In addition, as a significant proportion of patients experience PONV after discharge from the recovery room, the assessment of PONV should cover at least 24 h post-surgery. CC Apfel has previously been and is currently a consultant for Acacia, Baxter, Eisai Pharma, GlaxoSmithKline and Merck.
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